Effects of differential sulfhydryl group-specific labeling on the rhodopsin and guanine nucleotide binding activities of transducin.
The role of transducin sulfhydryl groups was examined by chemical modification with four different reagents: 4-acetamido-4'-maleimidyl-stilbene-2, 2' disulfonic acid (AMDA); 4-vinyl pyridine (VP); 2-nitro-5-thiocyano benzoic acid (NTCBA); and 2, 5-dimethoxystilbene-4'-maleimide (DM). All these compounds rapidly inhibited the [3H]GMPpNp-binding activity of transducin stimulated by photoexcited rhodopsin (R*). Sedimentation experiments showed that the labeling of transducin with AMDA or VP hindered its binding to R* while NTCBA-modified transducin was capable of interacting with the photoreceptor protein. In contrast, DM-labeled transducin precipitated even in the absence of R*. Photoactivated rhodopsin was capable of protecting against the observed AMDA and NTCBA inhibition in transducin function, but not against the inactivation caused by VP or DM. These results suggest the existence of different functional cysteines on transducin that are located in the proximity of the interaction site with the photoreceptor protein, near the guanine nucleotide binding site, or in regions involved in the structural changes taking place upon protein activation. With the use of these reagents, transducin appears to be "frozen" in various conformational stages of its cycle, providing conditions for studying two of the initial steps of the visual process: the light-dependent binding of transducin to rhodopsin and the transducin guanine nucleotide exchange reaction.